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ELEMENTS OF ENTROPY CONFLICT THEORY. APPLICATIONS TO THE MILITARY CONFLICTS

In recent publications [1-4], the concept of the entropy paradigm psychological implementation has been developed. As that was shown, this concept is widely applicable to the variety of social and psychological spheres in the study, management, prediction, and control of active systems. Psychological aspects of “War and Peace” issues are based upon the so called “Entropy Conflict Theory” (ECT).

Below, we are going to present some main categories and facts of ECT. Two types of preferences are introduced: “Object” preferences and “Subject” preferences. Correspondent distributions are supposed to be normalized. Those distributions are not probabilistic. The mentioned distributions are determined at the set of the attainable alternatives. The algebra of the alternatives has been developed in [1-4]. Also, the notions of “Problem” and “Aim” have been introduced there.

The degree of the uncertainty of the preferences at the set of the alternatives is characterized in the given theory by the subjective entropies:
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The background of the entire following theory is the ”Subjective Entropy Maximum Principle” (SEMP) [1-4].

The well-known from theoretical physics kinetic theory Jaynes’ principle [5] has been adopted. As a result, psychological branch of science gets a possibility of the quantitative estimation of the preferences distributions as well as numerical solutions to many problems.
The presented paper proposes the conflict theory problem settings, in particular, classification of conflicts, transitions of conflicts from one kind into another (cold into hot), inner (internal) conflict into external and reverse etc. Definitions of “Vital” and “Lethal” resources are considered. Conditions of decision making, alternative (strategy) choice, conflict beginning and exodus are also discussed.
The notions of “Psychological” or “Emotional” temperatures are specified similarly to the thermodynamics Gibbs’ temperature.

Subjective Entropy Maximum Principle and Its Applications
Development of active system theory based upon the use of the subjective entropy maximum principle (SEMP) is proposed [6-22]. This principle, from formal mathematical point of view, coincides with the Jaynes’ principle [5].
The system “aircraft-pilot-environment” is an example of an active system. The pilot is an active part of that system.

Further on we will name an active element “actor” or “subject” of an active system.

Development of the entropy theory of an active system is an actual task of the subjective analysis theory [1-4]. The mentioned principle, SEMP, significantly differs from the Jaynes’ principle; and being applied to the psych manifestations could be considered as a new independent principle.

Supposition of SEMP can be reduced to the following:

1. The only bearer of all categories used below is an individual’s psych.

2. There are two kinds of preferences: object preferences and rating preferences; quantitative measure of the first kind of the preferences is 
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3. In general case 
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 are not probabilities because not always we can imagine the existence of the general population.

4. As factors of an uncertainty entropies of (1) and (2) are taken.
5. The main position of the principle sounds like the following assertion: “Distributions of the mentioned above preferences provide maximum to the entropies 
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where functionals are
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Here
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where 
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 are the so-called cognitive functions, which reflect internal and external influences on the decision making – choice of alternatives of 
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6. The individual’s psych can realize aggregated preferences. In this case we should presuppose a possibility of an information exchange between the subjects as well as some models of the information transition.
Some additional suppositions

7. The entropy space has a structure. It is divided into several areas with some thresholds. For example, let us put that 
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8. Along with said above, we have to introduce the so-called subjective risk. From the formal point of view it is very similar to the Bayes’ risk, as the for object preferences as well as the rating ones. It depends upon the measures of uncertainties and may be subjective probabilities [23]. It is a real supposition that the entropy threshold is a function of the Bayes’ risk.

9. The preferences distributions obtained on the basis of the principle are optimal. They, in some cases, coincide with the distributions of Gibbs’; thus, we may state the social temperature, also an individual’s and group temperatures.

Application of the discussed principle to the conflict theory
On the basis of the described SEMP there were developed a few applicable directions in science:

Conflict theory. A conflict is considered to be a contradiction in preferences distributions both uniform and non-uniform. Inter-personal and among-personal conflicts. In the theory, we consider different stages of conflicts development, in particular: cold and hot conflicts and transitions between them; as an example, it is considered a struggle of ideas in a certain social media. From the point of view of aviation applications it can be considered conflicts between the flight crew members, aviation services, and hierarchical levels of the control systems.

The conflict theory is tightly linked with the problems of safety of active systems. It is clearly seen from the results of the different aviation events investigations and the subjective analysis methods to economical problems that the method gives better results. In the terms of the theory some better criteria can be given especially to safety of active systems. One of the possible criteria is a conflict tension coefficient [6, p. 34, (25)].
The general psychophysics laws quantitative characteristics have been obtained with the help of the SEMP application [10, 11].

Application to economical problems also has shown the effectiveness of the approach. At least a few realizations of the principle gave a possibility to state that the principle works in shadow economy [3].

Problems of artificial intelligence, for instance, [15], are successfully solved with SEMP application as well as of the ones of the safety of and control in active systems and even sociology [6].

There are many other problems [24] that need usage of SEMP with taking into account statistical data.

The report contains, as an example, an idealized model of the military conflict between two subjects (two States). Each of which considers two alternatives. One of them is an alternative of a peaceful development of the conflict; the other implies a military way of the conflict solution.
The logistic processes model (equation by Verhulst) and the model of the Lotka-Volterra type are used in the mathematical description of the problem.

There are two types of resources: vital and lethal considered in the model. There exists a criterion of the conflict intensity and direction. A variant of the conflict transition from the cold into hot one is proposed. Besides, a classification of possible conflicts is given.
According to the system
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and using the initial conditions
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the results of the computer simulation for a peaceful period of co-existence between the subjects A and B is shown in Fig. 1-4.
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Fig. 1. The subject A vital resources dynamics for a peaceful period of co-existence with the subject B
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Fig. 2. The subject A lethal resources dynamics for a peaceful period of co-existence with the subject B
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Fig. 3. The subject B vital resources dynamics for a peaceful period of co-existence with the subject A
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Fig. 4. The subject B lethal resources dynamics for a peaceful period of co-existence with the subject A

The situation changes at the moment t*, when the entropies necessary conditions of the decision making (7), conditions for the military conflict eruption, are satisfied. The war co-existence dynamics is symbolized with the blue lines shown in Fig. 5-8.
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Fig. 5. The subject A vital resources dynamics for a peaceful period of co-existence with the subject B (red line) and the subject A vital resources dynamics for a war period of co-existence with the subject B (blue line)
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Fig. 6. The subject A lethal resources dynamics for a peaceful period of co-existence with the subject B (red line) and the subject A lethal resources dynamics for a war period of co-existence with the subject B (blue line)
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Fig. 7. The subject B vital resources dynamics for a peaceful period of co-existence with the subject A (red line) and the subject B vital resources dynamics for a war period of co-existence with the subject A (blue line)
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Fig. 8. The subject B lethal resources dynamics for a peaceful period of co-existence with the subject A (red line) and the subject B lethal resources dynamics for a war period of co-existence with the subject A (blue line)

The presented model is simplified and results plotted in Fig. 1-8 are idealized. The further research in this field should be more precise with the processes characterizations. The investigations in the style of [25-137] must go on.
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